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ABSTRACT 


Medicinal herbal feed that used as feed additives are widely applied in livestock 
production and may be applicable to aquaculture production systems. The 
present study explores the modulatory effects of incorporation of herbal 
combination of black cumin seeds (Nigella sativa), peppermint (Mentha 
piperita) and fennel (Foeniculum vulgare), on African Sharptooth Catfish, 

Clarias gariepinus. For this purpose, a total of 72 catfish were randomly 
distributed into 6 groups of 12 fish each and fed on the experimental diets for 45 
successive days. Fish of first group were fed on basic diet only while, those of 
the second one were fed on basic diet supplemented with 0.5% from each 
medicinal plant while, other 4 groups were subjected to challenge experiment by 
injection with Vibrio vulnificus. The third group was kept non-injected, fourth 
group was injected by saline, fifth and sixth groups were injected by Vibrio 
vulnificus after feeding with basic diet and basic diet with herbs, respectively. 

Results proved that, total antioxidant capacity, serum total proteins, albumins 
and globulins were observed to be significantly higher in the treated group as 
compared to the control. Lymphocytes percent increased significantly in herbal 
fed group comparing to the control group while, neutrophils percent decreased 
significantly. Although serum urea level was not affected by herbal supplement, 
serum creatinine level was decreased significantly. Body weight gain of C. 
gariepinus increased significantly after herbal administration. Catfish challenged 
with a Vibrio vulnificus isolate and received the herbal diet showed less 
mortality than the control group. Fish fed on the herbal diet exhibited normal 
histological structure of liver, kidney and spleen. In conclusion, based on the 
current results together with the low cost and the potential antioxidant and 
immune effects of mixed herbal medicinal plants used in the study, it is 
recommended to be used in fish feed to diminish the mortalities caused by some 

aquatic pathogens. _ 
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1. Introduction 

Many immunostimulants are being used as feed 
supplement in fish farms to prevent fish from 
pathogenic organisms. However, some 
disadvantages inhibit its use (Sakai, 1999). The 
extra financial burden on fish raisers of the 
immunostimulant is important factor (Diigenci 
et al., 2003). With the outright ban on feed 
additives, new alternative strategies of 
ameliorating and conserve the health status of 
fish and consequently fish production must be 
explored. The application of naturally occurring 
immunostimulants such as, herbs, herbal 
preparations and other botanicals are prioritize 
over chemical compounds for augmentation of 
fish health and enhance the activities of non¬ 
specific defense mechanisms. 

Oxidative stress is a process characterized by 
alteration of balance between radicals 
generating and radical-scavengers activities 
resulting in reduction of antioxidant protection 
(Bernabucci et al., 2002). Oxidative stress is a 
primary problem that adversely affects 
physiological condition and production 
performance of aquaculture, but synthetic 
antioxidants have a toxic and carcinogenic 
effects (Shahidi 2005) so, it is important to 
sought antioxidant with natural source to 
ameliorate theses deleterious effects. 

The use of plants becomes necessary because of 
their wide medicinal importance (Zhang, 2002). 
Among these plants, black cumin seed, Nigella 
sativa which is a spice and used as a 
preservative in foods. It encompasses many 
therapeutic properties such as, antibacterial, 
antifungal, anti-inflammatory (Khan, 1999), 
immunomodulator, hepatoprotective and renal 
protective (Ramadan, 2007). 

Mint species, Mentha piperita (also known as 
peppermint) belonging to Lamiaceae family 
(Iscan et al., 2002). Peppermint is an aromatic 
plant used as a kind of traditional therapy such 
as gastrointestinal troubles as it can be used as 
appetizer and exert relaxation on stomach wall 
(McKay and Blumberg, 2006). Moreover, 
peppermint has antiseptic properties (Rakover et 


al., 2008), antioxidant, antiviral, fungicide and 
antibacterial activities (McKay and Blumberg, 
2006). 

Fennel (Foeniculum vulgare) is an aromatic 
herb also used in medicinal plant and as spice in 
Central Europe and the Mediterranean. Fennel is 
known as an excellent source of natural 
antioxidants and participates in daily antioxidant 
diet (Shahat et al., 2011). From all that, the 
present study aimed to investigate the influence 
of mixed tri-herbal medicinal plants on growth 
rates of African Sharptooth Catfish, C. 
gariepinus, its antioxidant and 
immunostimulatory activities via changes in 
various immunological measures. In addition, its 
impacts on resistance to V. vulnificus in 
challenge infection test. Moreover, the 
protective effect on reducing the 
histopathological alteration in structure of 
kidney, liver and spleen were also considered. 

2. Materials and methods 
Fish samples 

African Catfish (C. gariepinus) (n=72) with 
average weight 50+5g were collected from 
private fish farm in El- Dakahlea Govemorate, 
Egypt. The fish were transported to the Aquatic 
Research Laboratory, Faculty of Veterinary 
Medicine, South Valley University, Qena, 
Egypt. Acclimatization period was 21 days in 
porcelain aquaria (260x65x70 Cm) according to 
the protocol of maintaining bioassay fish as was 
previously described (Ellsaesser and Clem, 
1986). The fish were fed with basal diet without 
herbal supplement twice daily with a feeding 
rate of 3% of their body weight (El Kamel and 
Mosaad, 2012) until the beginning of the 
experiment. Water change rate was seventy 
percent daily with dechlorinated stagnant tap 
water, the fecal matters were removed out daily 
and dissolved oxygen level maintained by 
aerators. 

Preparation of medicinal herbs 

Nigella sativa, Foeniculum vulgare seeds and 
Mentha piperita leaves were bought from the 
local market, from Qena, Egypt. The seeds and 
leaves were washed by water, air dried and 
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ground before mixing with the basal diet. Basal 
diet (control) alone or plus tri-herbal supplement 
were formulated from natural ingredients and 
herbal mixture as listed in Table 1. The dietary 
ingredients were thoroughly mixed by a hand 
palletizer. The pellets allowed to air-dry at room 
temperature and stored at -5 °C until use. The 
required amount of the diet was prepared every 
week. 

Fish and experimental design 


Seventy-two apparently healthy acclimatized 
catfish were randomly distributed into six 
groups each of 12 fish left under laboratory 
conditions in triplicate manner. This study was 
carried out into two experiments as described in 
Table 2. First and second groups (Experiment 1) 
were used for biochemical analysis while, other 
groups (Experiment 2) used for challenge 
experiment. 




Table 1: Dietary composition used in the present study 


Basal diet Herbal diet 


Nigella sativa 

- 

0.5% 

Mentha piperita 

- 

0.5% 

Foeniculum vulgare 

- 

0.5% 

yellow corn 

34.9% 

34.9% 

vegetable bean meal 

28.6% 

28.6% 

fish meal 

17.0% 

17.0% 

wheat bran 

9.3% 

9.3% 

mineral mixture 

1.7% 

1.7% 

vitamin mixture 

1.0% 

1.0% 



Table 2: Experimental design used in the present study: 


I- Experiment 1 (for biochemical analysis) 


Group 1 Fish fed on basal diet (Control) for blood samples. 


Group 2 Fish fed on basal diet supplemented with Nigella, peppermint and fennel of 0.5% each of diet weight for 


blood samples. 


II- Experiment 2 (challenge experiment) 


Group 3 

Fish fed on basal diet (Control) for challenge experiment. 

Group 4 

Fish fed on basal diet supplemented with Nigella, peppermint and fennel of 0.5% each of diet weight for 

challenge experiment. 

Group 5 

Fish fed on basal diet injected with saline (+ve control) for challenge experiment. 

Group 6 

Fish fed on basal diet (-ve control) for challenge experiment. 
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Fish were fed twice daily for 45 successive days 
and body weight was recorded at the beginning 
and the end of the experiments. 

Blood sampling 

After 45 days, fish of all groups were quickly 
anesthetized using tricaine methanesulfonate 
(MS-222, Argent Chemical Labs, Redmond, 
Washington, USA). Blood samples were 
collected from caudal vein of groups 1 and 2 in 
Eppendorf tubes. The blood was left to clot for 2 
hours at 4°C and then centrifuged at 3000 rpm 
for 15 min, sera were collected and kept at - 
20°C for the biochemical analysis. 

For differential leukocytic count blood smears 
were made immediately, air dried, fixed with 
alcohol, stained by Giemsa stain and examined 
under light microscope. The cells were 
identified according to the morphological 
features according to Stoskopf (1993). 

Biochemical methods 

All biochemical parameters were analyzed 
spectrophotometrically (Visible 

Spectrophotometer 723C, Shanghai Phenix 
Optical Scientific Instrument Co., Ltd, 
Shanghai, China) according to standard methods 
using commercial laboratory kits. Total 
antioxidant capacity (TAC) was carried out 
according to Koracevic et al. (2001) by using 
commercial kits (Bio-Diagnostics Ltd., 
Worcestershire, United Kingdom). Serum total 
proteins (g/dl) and albumins (g/dl) were 
estimated according to the methods described by 
Doumas et al. (1971) and Kaplan and Szabo 
(1983) respectively. Total proteins and albumins 
kits (Spectrum Diagnostics, Obour City, Egypt) 
were used. Serum globulin (g/dl) was calculated 
according to Busher (1990) by mathematically 
subtracting albumins value from total proteins 
value. The methods of young et al. (1975) and 
Tietz (1986) respectively, were used to 
determined serum urea and serum creatinine 
(Egy-chem, Badr city, Egypt). 


Challenge experiment 
Bacterial strain 

Vibrio vulnificus strain was isolated from 
clinical cases of naturally infected catfish 
showing signs of septicemia. The strain was 
identified according to Austin and Austin (2007) 
and preserved in glycerol at -80°C. To restore 
its pathogenicity, it was passed three times via 
intra-peritoneal injection in C. gariepinus before 
using for experimental infection. 

Experimental dose 

The bacterial count (colony forming units 
“CFU”) was measured by both 
Spectrophotometric and standard-plate-count 
method. For spectrophotometry, optical density 
values were measured to know the counts in 
bacterial suspensions at wavelength of 600 nm. 
For standard plate count method, bacterial 
suspensions were ten-fold serially diluted 
(Goldman and Green, 2015). The experimental 
dose was determined depending on preliminary 
work. 

Experimental infection 

At the end of each experimental periods (45 
days); fish of groups 3 and 4 were ip injected 
with 0.5 ml of sterile saline containing 1.3x105 
cfu/ml pathogenic strain of V. vulnificus, a +ve 
control group (n=12) (group 5) were ip injected 
with sterile saline while, -ve control group 
(n=12) (group 6) was remained non-injected. 
The challenge trial lasted for 21 days. Mortality 
rate was recorded, and dead fish were removed 
daily and subjected to bacterial re-isolation and 
identification. 

Gross and histopathological study 

After body weighing and blood collection, 
liver, kidney and spleen were inspected for 
detection of any gross lesions then dissected out 
and kept in formalin 10% for 24 h. Organs were 
washed and dehydrated in ascending 
concentrations of ethanol, cleared in xylene and 
embedded in paraffin wax. Sections of about 4-5 
pm thickness were prepared and then stained 
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with haematoxylin and eosin for 
histopathological examination (Bancroft and 
Gamble, 2008). 

Statistical analysis 

Results were statistically analyzed using the 
Graph-Pad Prism (GraphPad Software, San 
Diego, CA, USA). Values were expressed as 
mean ± standard error of mean (SEM) and 
differences between groups were analyzed by 
using Student’s t-test, results were considered 
significant at the P<0.05 level. 


3. Results 

During the 45 days of feeding trials, there was 
no mortality or abnormal fish behavior in all 
groups. 

Results of the current study are presented in 
Table 3. It appears from Table 3 and Fig. 1A 


Table 3: Biochemical analysis in herbal and basic diet fed fish: 



Control 

Herbs treated 

Total antioxidant 

capacity (mmol/L) 

0.32+0.01 

0.41+0.03* 

Globulins (g/dl) 

6.05+0.16 

6.53+0.16* 

A/G ratio (%) 

0.34+0.01 

0.34+0.02 

Total proteins (g/d) 

8.11+0.14 

8.86+0.20** 

Albumins (g/dl) 

2.06+0.04 

2.33+0.07** 

Lymphocytes (%) 

70.08+1.76 

87.42+0.38*** 

Neutrophils (%) 

26.67+1.73 

9.50+1.15*** 

Monocytes (%) 

2.42+0.70 

1.92+0.38 

Esinophils (%) 

0.25+0.13 

0.33+0.14 

Basophils (%) 

0.58+0.19 

0.75+0.22 

Creatinine (mg/dl) 

0.45+0.02 

0.34+0.01*** 

Urea (mg/dl) 

8.23+0.29 

8.35+0.25 

Body weight gain (g) 

41.12+1.42 

54.96+6.23* 

Mortality rate (%) 

41.7+1.25 

75.00+1.46* 


(* P<0.05, **P<0.01, ***P<0.001) 


that serum level of TAC significantly increased 
(P<0.05) in catfish fed on tri-herbal mixture 
compared with those fed on basic diet, total 
proteins, globulins and lymphocytes percent 
showed significant increase after feeding on 
herbal mixture (Figs. IB and C respectively). 
Besides, significant increase (P<0.05) of 
albumins after herbal combination was also 
detected (Fig IB). Although globulins were 
significantly increased in herbal treated fish, 
there is no change in A/G ration between treated 
and control groups (Table 3). Serum creatinine 
level decreased significantly (PcO.OOl) in herbal 
treated catfish compared with those fed on basic 
diet while, serum urea level almost showed no 
change between treated and control groups (Fig. 
2 ). 
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Fig. 3A showed significant increase (P<0.05) in 
body weight gain after administration of tri- 
herbal mixture compared with control. The 
percent of survival and mortality of C. 
gariepinus infected with pathogenic strain of V. 
vulnificus showed that, mortality rate 
significantly lower (P<0.05) in herbal fish 
(group 4) than the basic diet fed fish (group 3) 
(Fig. 3B) while, there is no mortality rates in 
+ve and -ve groups. Post mortem findings of 
dead fish showed signs of septicemia, however 
the clinical signs reported were less severe in 
the herbal treated group. 

Macroscopically, the scarified catfish of the 
control group demonstrated normal brown 
discoloration of the liver suffered from some 
paleness in some areas. Kidney was apparently 


healthy. Spleen appeared slightly congested and 
moderately enlarged. Herbal-treated fish showed 
liver, kidney and spleen with normal appearance 
either sizes or shapes. 

Microscopically, the liver of the control catfish 
exhibited mild degree of vacuolar and hydropic 
degeneration of the hepatocytes with moderate 
congestion in the blood vessels mainly central 
vein (Figs. 4 a & b). Treated liver showed 
normal arranged hepatocytes within normal 
shapes and sizes; as well as focal aggregation of 
the melanomacrophages was detected adjacent 
to blood vessels (Fig. 4 c). In addition, the 
hepatic blood vessels appeared apparently 
intact; therein central vein seemed within 
normal shapes and sizes (Fig. 4 d). 



Fig. 1 : Serum level of total antioxidant capacity (A), total proteins, albumins and globulins (B) as well as 
differential leukocytic count (C) in response to administration of Nigella Sativa, Mentha Piperita and Foeniculum 
Vulgare for 45 successive days (n=12, * P<0.05, **P<0.01). 
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Fig. 2: Serum level of urea and creatinine represents kidney function after 45 days administration of tri-herbal 
combination (n=12, *** P<0.001). 



Fig. 3: Body weight gain in control and treated fish after administration of tri-herbal combination for 45 days (A). 
Mortality rate in control and treated fish after infection with V. vulnificus (n=12, * P<0.05). 
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Fig. 4 (a-b): Photomicrograph of the liver of the control catfish showing cytoplasmic vacuolation of the 
hepatocytes (thick arrow) with mild congestion in the central vein (thin arrow) (a). High power of plate a to show 
cytoplasmic vacuolation of the hepatocytes (thick arrow) with mild congestion in the central vein (thin arrow) (b). 
Fig. (c-d): Photomicrograph of the liver of the treated catfish showing normal arranged hepatocytes (thick arrow) 
and focal infiltration of the melanomacrophage (thin arrow) (c), normal architecture of the liver with normal 
hepatocytes (thin arrow) and normal blood vessels (thick arrow) (d). (H&E., bar = 50 & 80 pm). 


The posterior renal tissues of the control group 
displayed necrosis with sloughing of the 
epithelial lining renal tubules toward the lumen 
(Fig. 5 a). While, the glomeruli appeared 
apparently healthy in addition, there was focal 
aggregation the melanomacrophage s and 
hemosiderin (Fig. 5 b). On the contrary, the 
treated group showed normal nephrons with 
intact renal corpuscles, besides normal 
haemopoietic tissues (Fig. 5 c). Moreover, mild 
distribution the melanomacrophage s and 
hemosiderin was detected (Fig. 5 d). 


Spleen of the control catfish revealed mild 
degree of lymphoid depletion of the white pulp 
with focal infiltration the melanomacrophage 
(Figs. 6 a & b). Mild congestion in the blood 
vessels was observed in the control spleen (Fig. 
6 c). On the contrast, the red pulp displayed 
normal histological architecture (Fig. 6 d). The 
treated catfish exhibited normal splenic 
architecture of normal white and red pulps (Fig. 
6 e); besides mild aggregation the 

melanomacrophages was noticed (Fig. 6 f). 
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Fig. 5 (a-b): Photomicrograph of the posterior kidney of the control catfish showing renal tubular necrosis with 
sloughing of the epithelial lining (a), normal glomeruli (thick arrow) with focal aggregation the 
melanomacrophages and hemosiderin (thin arrow) (b). Fig. 5 (c-d): Photomicrograph of the posterior kidney of 
the treated catfish showing normal renal corpuscles (thick arrow) and normal haemopoietic tissues (thin arrow), 
(c), mild aggregation the melanomacrophages and hemosiderin (thin arrow) and normal haemopoietic tissues 
(thick arrow) (d). (H&E., bar = 50 & 80 pm). 
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Fig. 6 (a-d): Photomicrograph of the spleen of the control catfish showing mild lymphoid depletion of the white 
pulp (thick arrow) with focal aggregation the melanomacrophages (thin arrow) (a). High power of plate a to show 
mild lymphoid depletion of the white pulp (thick arrow) with focal aggregation the melanomacrophages (thin 
arrow) (b), mild congestion in the blood vessels (c), normal histological architecture of the red pulp (d). Fig. 6 (e- 
f): Photomicrograph of the spleen of the treated catfish showing normal splenic architecture (e), mild infiltration 
of the melanomacrophages (f). (H&E., bar = 50 & 80 pm). 


4. Discussion 

Antimicrobials and vaccination for disease 
control strategy have suppressed the fish growth 
with subsequent generation of bacterial 
resistance and accumulation of antimicrobial 
agents in fish products. Therefore, their use in 
aquatic life become criticized (Gulec et al., 
2013). For these important considerations, one 
of the most auspicious methods of curing or 
preventing diseases in fish farms is by 
modulating the defense mechanism of fish 


through prophylactic application of products 
originated from natural plants (Agarwal and 
Singh, 1999 and Devasagayam and Sainis, 
2002) The present study aimed to investigate the 
potential effects of black cumin seed, 
peppermint and fennel combinations on the 
antioxidant capacity, immune response and 
renal protective activities in C. gariepinus , with 
consequent study of the disease resistance 
ability. Moreover, histopathological 
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investigation of liver, kidney and spleen were 
also considered. 

Plants contain antioxidant activity that gives 
protection against risky oxidative deterioration 
(Charles, 2013). Black cumin seed, peppermint 
and fennel are considered excellent source of 
natural antioxidant, and this could be proved in 
the current study. Increased level of antioxidants 
in laboratory rats with acute toxic hepatitis was 
recorded by Katikova et al. (2001) after feeding 
on the extract of peppermint leaf. Level of 
serum glutathione peroxidase and catalase 
activities as enzymatic antioxidant showed 
significant increase in C. gariepinus fed on diets 
contained either fenugreek or thyme compared 
to the control group (Emeish and Saad El- Deen, 
2016). 

Different types of white blood cells (WBCs) 
contribute in the cellular immunity, including 
lymphocytes and other granulocytes (Nakanishi, 
1999) and play important role in the cellular 
immune response and resistance to infectious 
pathogens (Whyte, 2007). Their functions can 
be boosted by natural immunostimulants as was 
previously reported in gold fish that were 
supplemented with mixtures of chosen herbs 
(Harikrishnan et al., 2010). Although, percent of 
lymphocytes significantly increased in the 
present study, the percent of other WBCs types 
(neutrophils, monocytes, basophils and 
eosinophils) decreased in herbal treated group 
compared with control one owing to the high 
percent of lymphocytes. Monocytes and 
eosinophils showed no significant differences in 
fry Caspian white fish (Rutilus frisii kutum) fed 
on peppermint extracts (Adel et al., 2015), while 
the percent of neutrophils and lymphocytes 
increased and decreased, respectively. 

Serum proteins and immunoglobulin levels are a 
major indicator of humoral part of innate 
immune system of fish (Secombes and Fletcher, 
1992; Magnadottir, 2006) which is the primitive 
line of defense against infectious pathogens. 
Serum total proteins and total globulins levels in 
herbal group showed significantly higher levels 
than the control one, indicating the immune 


stimulating effects of tri-herbs used. Similar 
results were reported that total proteins in serum 
was elevated in fish after administration of 1% 
ginger (Dugenci et al., 2003) and in rainbow 
trout fed on Nigella sativa (Dorucu et al., 2009). 
IgM level was increased in fry Caspian white 
fish (Rutilus frisii kutum) fed on peppermint 
extracts (Adel et al., 2015). 

Urea level which is an indicator of kidney 
function is not affected by mixed herbal 
immunostimulant used. On the other hand, 
creatinine level was significantly decreased in 
herbal diet group. Feeding rats on Nigella sativa 
seeds leads to significant decrease in serum urea 
and creatinine level during exposure to lead 
acetate toxicity (Farrag et al., 2007) and 
anticancer drugs (Ali and Blunden, 2003). 
Nigella sativa increases serum total proteins, 
decrease level of amino acids circulating in the 
blood subsequently, declines deamination lead 
to less formation of non-proteins nitrogenous 
compound including creatinine (Al-Fogmani 
and Zari, 2011). Moreover, peppermint also, has 
the nephroprotective effect due to its 
phytocompounds as menthol (35.9%) and 
menthone (25.6%) (Chaves et al., 2011). Ullah 
et al. (2014) and Khalil et al. (2015) agree with 
the present results as serum creatinine level 
decreased after administration of peppermint 
alone or mixed with other medicinal plants in 
experimental animals. Fikewise, Nigella Sativa, 
Fennel has the ability to elevate serum level of 
total proteins and albumins subsequently, 
attenuates level of non-protein nitrogenous 
compounds including urea and creatinine (Al- 
Masri and Ali, 2013). From the previous 
findings it is clear that Nigella Sativa, 
peppermint and fennel had individual 
nephroprotective effect so, in the current study 
the tri-herbal combination augments and 
improves the renal function. 

The body weight gain among treatment group 
fed herbal supplemented diet implies that they 
had effect on growth. Weight gain was 
increased in fry Caspian white fish (Rutilus frisii 
kutum) fed on peppermint extracts (Adel et al., 


223 





Emeish et al. (2018) 


2015). Also, Nigella Sativa increased serum 
level of total proteins and albumins an it is 
expected its anabolic role in tissue growth and 
development and reflecting as increase body 
weight gain. In addition, the present results 
match with the previous findings which proved 
increase body weight gain after administration 
of fennel (Al-Masri and Ali, 2013) and 
peppermint (Khalil et al., 2015). 

From the result of challenge experiment, it was 
revealed antibacterial and immune modulatory 
activities of herbal combination used. They have 
positively impacted the resistance of fish to V. 
vulnificus infection as was indicated by the 
decreased mortality and severity of clinical 
signs in fish fed on the herbal combination. 
Fennel extracts exerted the protection activity 
against acute and subacute inflammatory 
disorders and showed a central tranquilizer 
effect (Choi and Hwang, 2004). Peppermint has 
antiseptic, antimicrobial and anti-inflammatory 
characteristics. The major component of 
peppermint essential oil was menthol which is 
characterized by antimicrobial effect (Iscan et 
al., 2002). It possesses excellent antimicrobial 
activities against E. coli, Staphylococcus aureus, 
and Candida albicans (Yadegarinia et al. 2006). 
Also, alcoholic extract of the Nigella seed was 
shown to have antibacterial activity against E. 
coli and Micrococcus pyogenes var. aureus 
(Pruthi, 2001). Elkamel and Mossad (2012) 
stated that, the mortality rate of Nile tilapia fed 
with black cumin ration and challenged with A. 
hydrophila was significantly lower than those 
that received the basic diet. Also, the mortality 
rate of C. gariepinus fed with either fenugreek 
or thyme rations and challenged with A. 
hydrophila was significantly lower than those 
that received the basic diet (Emeish and Saad 
El-Deen, 2016). 

The treated catfish with herbal plants restored 
normal histological appearance and architecture 
either grossly or microscopically as observed in 
liver, kidney and spleen. It is attributed to wide 
potential specific protective effect of the herbal 
plants on tissues. Nigella sativa grant protection 


against hepato-nephrotoxicity induced either by 
disease or chemicals; as well as it could provide 
cardioprotective, neuroprotective, lung 
protective and gastroprotective activities 
(Darakhshan et al. 2015). Nigella sativa is high 
in biological active compounds; in addition to it 
offered an antioxidant activity in different 
organs lead to neutralize the oxygen free 
radicals generated (Burits and Bucar, 2000). 
Moreover, it has variety of therapeutic effects as 
anti-inflammatory, anti-cancer, antihistaminic 
and antibacterial. Also, it has been mentioned 
that Nigella sativa possess immunomodulatory 
and anti-neoplastic effects in many previous 
experimental studies (Morsi, 2000). 

The restoration of the normal tissues structure 
induced by Peppermint suggested its protective 
activity which may be attributed to the free 
radical-scavenging properties of flavonoids 
(Kalpana and Alkal, 2012). Mint has antioxidant 
property prevent oxidative stress in tissues 
(Ortmann et al., 2004) since; it has scavenging 
compounds like monoterpene ketones, 
menthone, and isomenthone. Peppermint 
enhances regeneration and increase rate of 
restoration of liver cells through increase 
number of hepatic nucleus and intracellular 
RNA concentration (Vokovic-Gacic and Simic, 
1993). It intended to fasten recovery of the dead 
and damaged tissues through rapid removal of 
the cellular debris (Samarth and Kumar, 2003). 
So, it offered protection against oxygen derived- 
free radicals and cellular damage (Baliga et al., 
2003). Also, it considered as an effective 
antiallergic, antispasmodic plant (Samarth et al., 
2006) and anticarcinogenic mechanism (Jain et 
al., 2011). 

Fennel is medicinal herbal plant can give a 
protective power against many chemically 
induced damages in liver and kidney cells 
because it contains adequate amount of many 
antioxidants (Hanefi et al., 2004). The 
phytochemical composition of fennel revealed 
presence of many active components such as 
thymol, carvacrol, terpinenes, P-thymene and 
thymol methyl ether, phenolic glycosides, 
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flavonoids, phy to sterols-triterp and saponins 
which have antioxidant and free radical 
scavenging activity. It led to reduce the amount 
of reactive oxygen species generated by fatty 
acid peroxidation; it also minimized the DNA 
damage produced (Naglaa et al., 2010). 


Conclusions 

It could be concluded from the current study 
that combination of black cumin seeds (Nigella 
sativa), peppermint (Mentha piperita) and fennel 
(Foeniculum vulgare) in the fish diet can 
influence the total antioxidant capacity, immune 
response and renal activity which subsequently 
stimulated the resistance of fish to V. vulnificus 
infection. Moreover, addition of these herbal 
mixture as herbal feed additives could 
reestablish the normal histological structure of 
tissues. _ 
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LjaJI) (jk AjjK!) AjLaaJlj A£-LLaH jia-a j SJj-uSSU JtAxaS AjJall i—iLua&V) ^ujj» iaLuu 

cA>Sn 

Aa^I J C-1JJJ ((JALA& fVj 


.AxIaII *L^.V1 Axjj ^IajJ Ash'll ^^Ac. aAjIs ^jj£j A3 j jj^Al ^ ULujIj V jj 3 Axiall A,j u*i» 11 A-iiIAx!! Cj^LafLall CliXuU^l 

^gAc. 4 ^JAjoAIj ^-Lixillj 4 ^A^Jjll A_1N.^ AjjujSM (jjA^ll JjAj (JA UAl3t.il ^CJJaH 0aA] A-I^jljx]! Cjljjjbll A_AL^Al AjJjAII ^_aJo£jj-oj 
CjIc.jana 1 ^gA] 1 g.Ajxri^l ^aJ ^alj^. ^ * (j_jj Aa-ujjlAJ (_gAJj3l JajAjii VY ^gAc. AauIjAII fiAA CLlaJ 4 (j^ajiAl Ia^A # ^gjjjjSVl -la jaj£]1 

CjliLjaj JjAj AjaUJI Aqjlar 11 ^gAc. 1 g'nAan ^aJ A_lajljJa ^gAjV^ Ac. jana! 1 .A jllT ia IajJ £ £ oAa! Ajjjj^IAI AijlAiJI 4lllLi^j]l ^Ac. ^Axjj 
a_jj^iA1 axjj ^>Ad]lj a^jjII a_i^. <ja % * l^jl] ^ *-^a ajaUJI aAjIxII ^_gAc. lg*\jA»^ a j'il, :, Al ax janaII IaI 

dale. janaII a A_i^_Luilll clliljJxlAl A_uj1jA] (Jl^Jallj AjKH j Ai^ll Adlj ^^gXldcAlj ^j\j aj^s jx]1 (JjIn'AI ^a! 1 cdilix 4* in axi 
(_£A*jj Ac. ja-n.aHj AjaLlII A q AaII ^_gAc. ^Axjj ^gjll Ac. janaII £a (jA^. ^a%jl 4 " un (j-A^j'Aj3 jj^)x3 Lj2£j ls ^ I^qIan uJ 

<jl dujjl .(j^- (jjAj oj^V^j ^Aa (JjUai 1 g.Vq-N ^ Ac .janaj AiivliAl 4_iLdc.Vi Aa jIna Lg_Al laLjaA a_jaI_*A1 aAjLlII ^Ac. 

Ac. JANA <^3 Aa jn! A (J£jdj <^1 Igj! 4,** lllNjl CllLlAjJJjL^Al J (jjAjjlV^J 4 aAII ^3 (jjjjjill (_£jlLaAJ 4 oAxjJ^V I Clil^LjaA 0 J^S ^ALa^. 1 
A_ndxll AadtlAI Ax .jana ^3 ojx£ A u^i'n Ajjl9 aj\H lj^\dAl dajl j .A-lajLiJall Ax jnaIIj AjjlLa L-iLoxVl 0^3*° ^Lajoj^M 

jjIjj ^al ^aII ^3 IjjjjII (_^jJ-uia ^ja ^aC. jll ^Ac. ^JajN^A aAjIxIaII U^dAI Ajjoij ClbJaidjl l a nji A_lajljJa]l Ax janaIIj A^jIIa 

(J£jaj dajl j ^kjjSVl AajAjill (jA ^a-ui^AI (j_jj (j Aa jn!a (J^-dj ^aAl! ^3 (_^jILua ^jiaidjl A^3 4 A_ndxll Cla^A^Allj 

Ax jan aH ^ja ^ # V^ djU3 j (J 3 I 4_jLdc.Vl ^cJ jaj ^jAxjjj Ljj^alU 1 g.V^N ^aJ (^^AH ^c. janaII 4da^Jal j jl /x V i cJjlAj A*j J^J^ 

UIn aJUAI 0 jlxll JJ IaUIuiI # (jL^AallJ ^A^A\J Aj^U A_i*_nia Ajnjxxi' a A_nj da^Aal ^ Uxiall ^lAxll ^aUaill 4 "aqV'i dll_AjojV^ .AJajLjall 
4 AjojI jaII ^g3 AaAn'uxiaH A JaViN aH Aj Uxix.H A_nJall 4daljld]l ^ja A_xI_1a11 ^)1AV^j A Ia'inaII oAja£V 1 4dalALjaA j A_ai£lAl ^jjal^N 'll ^a 4 j "in ^gAJ 
t A jUaII ^jial jaV^ 4 " )\ n*xiA ^jia*j 1 g.ji u*n ^)jIaxin11 ^ja AnII cillA-uiVi A-^du ^3 ^aAdlL-aj ^jxxin'uxiaH (_ja3 





